Abstract-Pakistan is a developing country. The population of Pakistan is increasing day by day and due to increase in population the demand of electrical energy is also rising. Currently, Pakistan has a power generation gap of average 4500 to 5500 megawatt hour (MWh) [1]. The Renewable energy plays a vital role in such energy crisis by generating alternative power which is environmental friendly and reduces the carbon foot prints from the environment. The renewable energy sector that is solar, wind and hydro power is a very active area of research and there is a huge space available for modern industrial units and commercial buildings to fill the gap of energy generation and demand energy of Pakistan. In order to void that gap Philip`s Morris Pvt. ltd initiate with an on-grid solar system with Orient Energy Systems Pvt. ltd with a solar photovoltaic(PV) potential 151.2 kWp for first phase and it will extend up to 458.6 kWp in three phases. By installing solar system the firm saves to millions of rupees in bills of grid and also contributes towards green environment by reducing foot print of carbon dioxide emission from other power generation techniques. This paper provides a techno commercial feasibility of the implementation of the project and environmental friendly impact of such projects on global warming and ozone layer as well as the also shows that in future to reduce the dependency over energy sector and move towards self-reliance in generating greener and cleaner energy.
INTRODUCTION
In the last few years, the power consumption is continuously increased that raised enervation of energy resources and large environmental influences such as ozone layer depletion, global warming, climate variations etc. During the recent periods energy consumption has grown by 49 % and emission of carbon dioxide is increased by 43 % [2] . Energy crisis and other environmental concern will be overcome in 2020 and 2050 by 20 percent and 50 percent respectively from the total needs [3] . The global energy generation states are shown below in figure 1 that shows the percentage of share of different generation resources such as Oil, Coal etc. [4] Pakistan from a decade is undergoing a massive electricity short fall. The average gap between electricity demands and its supply is 4500 to 5500 MWs. According to Pakistan Electric Power Company (PEPCO), the current average demand of electricity is 16814 MWs, While the total supply in country is 10,800 MWs [1] . Therefore, by promoting a renewable energy that is solar energy can minimize or resolved the energy consumption gap and environmental pollutants. The solar modules converts' energy in the photons of sunlight into electricity that can be utilized by grid connected solar system [5] . In Grid connected solar systems; the power of either utility or diesel Gensets synchronizes with the power of solar system. This kind of system usually depends on the utility power or diesel Gensets [5] . The running loads of the commercial buildings driven with first priority on solar systems and if the demand of the load consumption is exceed than grid feed the power to the load and if the demand is less than the generation of solar power feedback to grid [5] .
In this research paper, the techno commercial feasibility of grid-tied solar system has been evaluated to minimize the energy demand gap of energy generation requirement in Pakistan and reduce the carbon foot prints from the 
II. SITE ASSESEMENT REPORT
Philip`s Morris Pvt. ltd. located in Sahiwal Pakistan which consume the power of (Water and Power Development Authority) WAPDA as a primary sources and a backup diesel generators of Caterpillar and some other brands; in case of grid failure or load shedding. The average running load in the Low voltage (LV) Substation was observed during site assessment about 1100 KW from 9:00am to 4:00 pm. Therefore the commercial tariff of 21.5 PKR per kWh is so expensive and non-environmental friendly energy generation source which can be overcome by installing solar system which is environmental friendly and best source of self-generation in Pakistan because Pakistan is blessed with a high solar insolation of 6.52 kWh/m2/day at tilt angle of 30 degree towards south facing at an azimuth angle of 180 degree. [6] .
III. ENERGY GENERATION STATS OF SOLAR SYSTEM
The energy generation stats of 151.2 kWp grid-tied solar system are analyzed on the basis of experimental readings and simulated readings of 151.2kWp for first phase that was commissioned on 5th of May 2015 .The simulation results were carried out on Helioscope Foloscom software that are licensed by Orient energy systems Pvt. ltd. The simulation readings of this project has been shown below in table 1 and the experimental readings which are noted from the display of each inverter and local area network (LAN) domain which shows the monthly generation stats of solar system below in table 2. The parameters that are used to find out the energy generation stats of grid-tied solar system are Annual production (AP), Specific production (SP) and the Radiation hours (RH); Annual production of 151.2 kWp grid-tied solar system expressed in kilowatt hour (kWh) it can be calculated by the equation 1; the specific production for 151.2 KWp gridtied solar system at Philip Morris Pvt. ltd expressed by kWh/kWp/yr. and can be calculated by the equation 2 and the average sun shine hours that is radiation hours in a day expressed in hrs. /day that are calculated by equation 3.
(1) (2) (3) Where, AP is the Annual generation of solar system, GM is the generation of month; SP is the specific generation that is generation of 1 kWp solar system per year, Tp is the total potential of on grid solar system installed and RH is the sun shine hours. Therefore the results of experimental readings for 151.2kWp grid-connected solar system is that the annual generation of solar system is 237.506 MWh, the specific generation of system is 1570.8 kWh/ kWp/yr. and the average sun hours are 4.3 hours per day.
Since the difference between experimental generation and simulated annual production is 4,447.9 kWh/yr. and the difference in specific production are 29.4 kWh/ kWp/yr.
IV. FEASIBILITY OF GRID-TIED SYSTEM
The feasibility of 151.2 kWp grid-tied solar system calculated with the tariff of WAPDA proposed to Philip Morris Pvt. ltd. that is 21.5 PKR/kWh and the Capital cost of this project on Engineering procurement and Construction (EPC) turnkey solution are 20,550,000 PKR with a following other parameters are shown below in table 3 [7, 8] The feasibility Philip Morris Pvt. ltd project are shown below in table 4 for first year basis on experimental results and the other 9 years with an annual degradation of 0.7% / years. The operation and maintenances cost take PKR 252,000 per year. From the table 4, we calculate that the return on investment or payback period of solar on-grid system for Philip Morris Pvt. ltd is 4.17 years with an annual savings of 4.8 million per years. The net present value of the system calculated by equation 4 [9] . (4) Where NPV is the Net present value, CF is the cash flow, r is the discount rate and t is the time; Therefore NPV= 23,627,028 PKR For Internal rate of return, consider the value of NPV is equal to zero and discount rate "r" with Capital "R". Therefore internal rate of return in above equation 4 calculated as shown below IRR=24 % The power of the solar system is environmental friendly Therefore the energy generation of solar system is also compared to the energy generation of diesel generator and the emission of diesel generator for the generation of one unit of energy is 0.54 lbs. per kWh [10] .Therefore the solar system reduces 58.10 Tons per year.
V. RESULT AND DISCUSSION
The reliability of the solar grid-tied solar system for day time consumption of commercial buildings is deterministic and the results shows that for Pakistan region solar has a better outcome power generation in comparison of European countries which has less sun hours or Radiation hours. [6] The weather and other parameters that decreases the annual yield of the system which are not deterministic either 22 years of NASA data which are not actual same but have some tolerances
The feasibility analysis with their feasibility parameters like IRR, ROI and payback period has been calculated and the results are shown below in table 5 By using solar installation on commercial buildings in Pakistan it can reduce the utility cost of power paid to companies of energy sectors. It will also help to overcome the issues of energy crisis in Pakistan and reduce the impact of global warming by the reduction of carbon foot prints. This will reduce the gap the large gap of energy consumption and energy generation
The performance of the solar system in Pakistan is either be deterministic or unpredictable in different regions of Pakistan whereas NASA average data of 22 years have some tolerance as the output of solar system varies with respect to region to region along with different coordinates but above system has very minor tolerance in the energy generation of simulated and experimental which should be the main area of study. 
